Besides the functional view on distributed control systems, the engineering aspect becomes more and more important. It will be essential to integrate the whole engineering process. Here the transport of information without losses from one engineering (live cycle) phase to an other must be provided. It is proposed here, to regard the distributed control system as a product as defined in I S 0 10303 (STEP). Then all the methods and the already built infrastructure of STEP are available. The problem of describing the distributed control system is put down to the problem of describing product data (solved in STEP). This approach is validated by reference implementations as ,,Advanced Control Network" (ACORN) and ,,Modular, open and distributed Function Block systems for automation" (MOVA).
Traditionally, PCS are seen from a run-time point of view (function, device, system). The engineering aspect becomes more important due to its increasing complexity and costs involved. The following shows, which factors (from a device viewpoint) influence this complexity. Today, the integration of these different worlds usually is done by building hardware and software interfaces and expensive commissioning processes based on trial-and-error approaches. This will become impossible under a true cost of ownership principle. The whole engineering process must be supported by integrated tools in order to avoid data losses and inconsistencies. The use of paper and even of electronic means don't provide a solution as long as common transfer syntax and standardised data models are not used.
ISIE'2000, Cholula, Puebla, Mexico 2. IS0 10303 -STEP A product which has to be produced follows several life cycle phases (design, prototyping, production, maintenance). During each of these life cycle phases a certain set of information about the product must be provided to the user (respectively I O the tools he is using). The total amount of information about a product equals the superset of information needed in each life cycle phase. These life cycle phase specific informatian overlap partly (e.g. the name of the product is always the same), some information are used only few times or even once. The tools for information processing (e.g. CAD systems) are often vendor specific, i.e. they work with their own internal data formats. In that way a continuous information flow accompanying the life cycle of the product becomes difficult or even impossible. That is especially true, if a co-operation behind enterprise borders is necessary (e.g. suppliers in the automotive industry). An interrupt of the information flow in the tool chain always means a loss of information, which can only partly be compensated by manual re-input (inconsistencies). This problem can only be solved if a vendor and life cycle independent product description is established.
The CAD area first faced the problem to exchange product data. Hence several approaches are existing here to standardize the exchange (IGES, SET, VDAFS). All these activities were united under the umbrella of the IS0 TC184 SC4 and resulted in the standard I S 0 10303 ,,Industrial automation systemsProduct data representation and exchange" [ 2 ] . The German DIN adopted IS0 10303.
The standard I S 0 10303 can be divided into 4 major sections. The first section (description methods) comprises an introduction, an explanation of the most fundamental principles and the specification of the data description language EXPRESS with its variants (e.g. EXPRESS-G). Based on this, the second section describes the necessary implementation methods. These are the file exchange and an uniform data base access interface (SDAI). The third section (testing) is used to check real products (software tools) according to their conformity to the standard. Additional to the non-application dependent specifications of the sections 1-3 the forth section contains data specifications for often used activities / application areas. These data specifications are organized in a hierarchical way. There are integrated resources e.g. for materials or form characteristics. Based on the integrated resources application resources are existing (e.g. for kinematics or drawing). These application resources are concretized by Application Protocols It is important to notice, that these tools provide the separation of the functional description of the automation system (applications) and the later resource assignment. This is a new quality of the engineering process.
The implementation of the ACORN toolkit is done in a PC environment (Windows95 / NT). ORACLE is used as common data base, providing a data structure which is conform to the STEP Application Protocol 2 12 ,,Electrotechnical design and installation [5] .
The project ACORN is done, i.e. the toolkit prototypes are available by autumn 1997. In parallel, 3 pilot implementations were prepared (one chemical plant, two power plants), where the toolkit will be used (and validated) for the engineering of fieldbus based automation systems (PROFIBUS, WorldFiP, Foundation Fieldbus).
MO VA
The MOVA project follows a similar approach as the ACORN project, as far as the methodology for the data exchange between tools is concerned (STEP). Furthermore, a solution for the modularization and integration of the mechanical, electrical and control components in machine building based on IEC 61499 and IEC 61131 is found.
The idea is following: Output of the sales department is a list of modules of a machine. The development departments will work with this module list. Each of these departments will use a special Mergetool. The resulting program will be translated into IEC 61131 and then exported means by FxF, a STEP schema defined by PLCopen. We will use the schema PLCOPEN-TEXTUAL-
Furthermore is it possible by user input to define blocks of the network, monitored or controlled by a process control system at runtime. These data will be exported by an additional STEP schema. It includes items for the description of E C 61499 FE? interfaces, IEC 61499 FB instances and items, describing the relationships between these instances to the really JEC 61 131 FB instances. 'ECCO RUNTIME SYSTEM BUILT-IN PREPROCESSOR 'ECCO RUNTIME SYSTEM V1.6.la'. The existing ifak FxF Processor will be expanded in order to export and import this additional schema.
CONCLUSION
The usage of STEP in several research projects demonstrates the advantages of a STEP based specified data exchange format.
Furthermore it is intended to publish this new FxF+ specification in PLCopen. With that publication it will be possible to use this additional schema by all members of PLCopen. The data (controlling and observing) transfer between Programming Support Environments and Process Control Systems of several vendors will be standardized!
